Understanding psychopathology in the context of a developmental cognitive neuroscience approach entails the notion that specific individual differences in information processing can serve as both etiologic and maintaining factors in the development of specific disorders. It is posited that such mechanistic understanding of neurocognitive aberrations during development can then serve focused translational efforts in the form of cognitive bias modification treatments. In the review by Lau and Waters (this issue), an astute developmental model is suggested regarding the role of potential neurocognitive mechanisms in depression and anxiety in youth. A framework is offered in which information-processing mechanisms, such as threatrelated attention bias or threat-safety cue discrimination, may serve as proximal mediators of more distal risk factors, such as parental environment, temperament, and genetics, together contributing to the development and manifestation of depression and anxiety throughout the course of development. It is further implied that different combinations of distal risk factors and proximal information-processing mechanisms could eventually account for commonalities and differential aspects of anxiety and depression. The proposed model challenges the traditional divide between the diagnostic entities of anxiety and depression, laying preliminary grounds for a more mechanistic research and diagnostic approach. In this model, emphasis is redirected from symptom clusters to their underlying mechanisms and interconnections (Cuthbert, 2014; Insel et al., 2010) .
Understanding psychopathology in the context of a developmental cognitive neuroscience approach entails the notion that specific individual differences in information processing can serve as both etiologic and maintaining factors in the development of specific disorders. It is posited that such mechanistic understanding of neurocognitive aberrations during development can then serve focused translational efforts in the form of cognitive bias modification treatments. In the review by Lau and Waters (this issue) , an astute developmental model is suggested regarding the role of potential neurocognitive mechanisms in depression and anxiety in youth. A framework is offered in which information-processing mechanisms, such as threatrelated attention bias or threat-safety cue discrimination, may serve as proximal mediators of more distal risk factors, such as parental environment, temperament, and genetics, together contributing to the development and manifestation of depression and anxiety throughout the course of development. It is further implied that different combinations of distal risk factors and proximal information-processing mechanisms could eventually account for commonalities and differential aspects of anxiety and depression. The proposed model challenges the traditional divide between the diagnostic entities of anxiety and depression, laying preliminary grounds for a more mechanistic research and diagnostic approach. In this model, emphasis is redirected from symptom clusters to their underlying mechanisms and interconnections (Cuthbert, 2014; Insel et al., 2010) .
The role of four rudimentary information-processing mechanisms is reviewed in relation to anxiety and depression: threat-related attention bias, threatsafety cue discrimination (related to fear conditioning and extinction), memory, and stimulus appraisal (related to interpretation of ambiguous internal and external information). Arguably, these bundles of core information-processing mechanisms reflect a wide range of neurocognitive computations that together support adaptive or maladaptive mental and behavioral adjustment. While considerable research indicates quite stable anxiety-depression commonalities and distinctions in relation to specific informationprocessing biases, only preliminary and rather scattered support is observed for mediation of associations between distal factors and these disorders by specific cognitive biases. It quickly becomes evident from the review that lack of methodological consistency between studies and lack of integrated effort to produce a critical mass of consistent and reliable findings pose a major obstacle for advancement in mechanism elucidation and treatment development. Clearly lacking are single studies integrating across cognitive mechanisms and clinical populations. Accordingly, when interrogating their model in relation to the extant literature, Lau and Waters are often forced to conclude that currently the field is understudied to afford decisive inferences about their model. For instance, memory biases are quite intensely explored in relation to depression but are understudied in anxious populations. Conversely, impaired fear extinction and fear generalization mechanisms (i.e. threat-safety cue discrimination) are vigorously studied in anxiety, whereas findings in depression are scarce. The review by Lau and Waters offers a valuable roadmap for future research pointing to critical gaps in the literature and highlighting areas where promising evidence appear to emerge. In relation to this proposed framework, some additional factors could be further considered.
One important consideration relates to the definition of distal risk factors and more proximal mediators suggested in Lau and Waters' model. Although referring to factors, such as genetics, parental environment, and temperament as distal risks, it is important to recognize that all these factors are also highly proximal to one's current mental states, contributing dynamically to wellbeing and psychopathology. The so-called 'distal' factors continue to exert ad-hoc influences throughout the life span, rendering immediate and ongoing influence in addition to predisposing/distal effects. For instance, in most cases, the nature of one's relationship with his or her parents does not end in early childhood but rather continues to evolve and exert direct and current influence well into adulthood. The same applies to genetics. While the genetic blueprint is determined very early during conception, gene expression and epigenetic factors continue to dynamically evolve over time and respond to everchanging contextual and environmental demands. Thus, future research on the associations between the distal factors described by Lau and Waters, cognitive mediators, and psychopathology may need to also take into account the online effects of such factors. It will also be important for future conceptualizations to explicate whether "distal" is related to time, distantly affecting mechanisms, or both.
Another important issue has to do with the currently vague contribution of neuroscience to treatment development within a developmental cognitive neuroscience approach. The main premise of cognitive neuroscience in the study of psychopathology is that clear understanding of the neural architecture and function supporting basic cognitive processes will eventually lead to more efficient means to rectify aberrant function and reduce psychopathology. However, despite considerable advances in understanding of the neural underpinnings of some of the cognitive mechanisms reviewed by Lau and Waters, it is yet unclear how such revelations could currently support treatment development. To date, most neuroscience-derived interventions apply robust and nonselective treatments via pharmacology and brain stimulation techniques. Such interventions typically do not consider developmental or specific cognitive aspects of the targeted pathology. More research is needed to refine specific neuromarkers of aberrant cognitive function in anxiety and depression that could in turn afford better monitoring of target engagement in extant treatments or even become targets for direct intervention in future treatment protocols. Preliminary buds of this approach are emerging in the context of neurofeedback (Nicholson et al., 2017) and cognitive bias modification (Britton et al., 2015; White et al., in press ).
So, how can neurocognitive mechanisms of youth psychopathology be further elucidated and targets for cognitive bias modification treatments be improved? One important aspect is enhancement of collaboration between interested research groups to advance data pooling across sites. Collaborations in this spirit have proven extremely fruitful in the systematic unraveling of the genetics and neural architecture of various psychopathologies through establishment of large research consortia (Schizophrenia Working Group of the Psychiatric Genomics Consortium, 2014; Thompson et al., 2014) . In addition to collaborative research strategies, to advance solid and systematic mechanism elucidation and treatment development at least three preliminary requisites must be accomplished. First, rigorous testing of the psychometric properties of newly developed as well as extant tasks designed to measure the informationprocessing mechanisms involved in psychopathology must be commissioned. Second, identification of specific and well-defined individual differences in information processing that are either disorder-specific or transdiagnostic must be firmly established. Such findings need be replicated and provide convincing validity in relation to the measured constructs and psychopathologies being studied. Aggregated analyses, weather in the form of narrative reviews such as the one by Lau and Waters, meta-analyses, or large-scale pooled individual subject level analyses are extremely important in this respect. Ideally, a consensus could be reached on the tasks that successfully surmounted the two preliminary requisites described above, thereby forming an agreed-upon toolbox that could be used across research sites. Finally, therapeutic translations could be offered and tested. Translational cognitive bias modification trials designed to modify the most stable and valid targets would first be tested in single sites and then through concerted multisite efforts creating the critical mass of data for scientific and medical advancement.
In conclusion, the review by Lau and Waters in this issue introduces a model for the interplay between distal factors and proximal cognitive mechanisms in the development and maintenance of anxiety and depression. This review offers an important roadmap for future research in the field of information processing in psychopathology in youth, and highlights the potential of a developmental cognitive neuroscience approach in this context. Large-scale, multisite collaborations on mechanism elucidation and treatment effectiveness would constitute an important next step for this field of clinical research.
